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Identification transponder. 
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PCT/IB9S/01843 


The present invention relates to an identification transponder. The inventive 
identification (ED) transponder labels a product, article or other sort of item provided therewith 
with a distinct electronically encoded identification code. By means of the ID code the 
whereabouts of the item so labeled can be tracked and motiitored in time so as to improve the 
5 logistics associated therewith or pertinent attributes such as the price can be associated with 
that item. An identification transponder is also referred to as an electronic identification tag or 
an electronic bar code or the like. 

A first embodiment of the inventive ID transponder comprises an identification code 
generator and an LC resonant circuit The presence of the LC circuit allows the transponder to 

10 be interrogated contactless and at a distance by means of electromagnetic radiation most 

suitably within the radio fi^equency (RF) range. A base station or scanner or the like sends out 
an RF signal which is picked up in the LC circuit thus generating the supply voltage for the ID 
code generator. If the ID code generator requires a direct voltage supply one or more diodes 
are used to rectify the signal output of the LC circuit The ID code generator periodically 

15 damps the LC resonance circuit The dancing characteristic is detemiined by the specific 

distinct ID code programmed in the specific ID code genoator. The damping characteristic is 
detected by the base station Ln a conventional manner and thus enabling the ID code to be 
received by the base station. 

The identification (ID) code is encoded as a bit pattem in the identification code 

20 generator. Encodings which involves setting the value of individual bits in the bit pattern, may 
be done at the time the integrated circuit (IC) is manufactured or at a later stage in which case 
the generator is said to be progranunable. The ID code generator may be of a conventional 
design. A suitable embodiment is a programmable ROM including a clock generator, address 
counters and selection logic capable ofaddressing each individual ROM cell (one ROM cell 

25 being one bit in the pattem) one after the other. In operation, the ID code generator generates a 
serial bit stream which is repetitive in accordance with the bit pattern. 

The ID code generator is embodied as an IC predominantly comprising organic 
materials. In particular, it comprises polymeric materials. By means of a suitable selection of 
organic and/or (polymeric) materials, a flexible thin-film ID code generator IC and 
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transponder can be manufactured using a very simple process at a low cost significantly 1 wer 
than a silicon based device. The lovsr cost allows the transponder to b used as a disposable 
electronic ID tag. Such dispos^le ID tags have many useful fields of application such as 
tagging products sold in retail and tagging mail to be delivered by postal services. Such a 
flexible thin-film transponder which is still operative when is it is bent may be suitably 
provided onto flexible articles or articles which are wnq>ped or packaged using a flexible 
packaging material. 

In a particular embodiment the ID code generator IC is combined with an anti-thefl 
sticker of a known type which comprises an LC resonance circuit. 

A second embodiment of the inventive ID transponder also comprises an identification 
code generator which receives a direct voltage generated by rectifying an alternating voltage 
supplied to the ID transponder by a base station by means of a c^acitive coupling between the 
base station and the ID transponder. Upon receiving the direct voltage the identification code 
generator modulates the direct voltage according to a bit pattern by switching on and off a load 
transistor over the direct voltage. 

The above and other features and advantages of the invention will be cppamt fit>m the 
following description of exranplary embodiments of the invention with reference to Ac 
accompanying drawings, in which: 

Figure 1 is a plan view of an embodiment of an RF identification transponder in 

accordance with the invention. 

Figure 2 is a circuit diagram of an embodiment of an identification transponder in 
accordance with the invention in vfinch the transponder is capacitivcly coupled to a base 
station. 

The Figure 1 shows a plan view of an embodiment of an RF identification transponder 
in accordance with the invention indicated by the reference sign 1 . The transponder comprises 
an anti-thefl sticker 5 which is of a known type. It consists of a paper or synthetic resinous 
sheet 2 which is provided with electrically conductive windings forming a coil 3 with 
inductance L and a capacitor 4 having a capacitance C. The coil 3 and capacitor 4 are 
connected so as to form an LC resonant circuit. The transponder 1 further comprises a 
programmable ID code generator 10 embodied as an mtegrated circuit which is connected via 
the rectifying diode 1 1 to the LC circuit (shown diagrammalically). 

The ED code generator 10 is a programmable 15-bit ROM inchiding a clock generator, 
address c mters and selection logic capable of addressing each individual ROM cell one after 
the other at a rate of 30 bits per second. 
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The ID code generator 10 is embodied as an IC predominantly comprising organic 
materials. The layout of the IC is such that it has an area of 27 mml, and includes 326 thin- 
film top-gate MISFETS which are connected by means of 300 vertical interconnects. The IC 
may be suitable driven at a direct voltage of 10 V, 

The MISFETS and horizontal interconnects are manufactured in accordance with the 
process outlined in the non-prepublished European patent application with plication number 
97202587.8 (PHN 16.502), An identical process is outlined in the non-prcpublished European 
patent application with appUcation number 97202589.4 (PHN 16.503). Materials and the 
thickness of fee various layers are identical to those used in said patent sgjplications. 

The vertical inteicoimects (which may be made by any suitable conventional process 
such as pbotolithogr^hy) are manufactured in accordance with the method outlined in the 
non-prepublished European patent ^plication with application number 97202589.4 (PHN 
16.503), 

The bit pattern representing the ID code may be programmed during manu&cture or at 
any suitable time afterwards, in the present embodiment, the 15-bit bit pattern is 
accommodated by 1 5 vertical intercoimects areas of tiie type described in the non- 
prepublished European patent sqjplication with application number 97202589.4 (PHN 1 6.503) 
which are or may be programmed using the mechanical method described therein. 
Programming may be executed manually, or in an automated manner using conventional 
s^aratus such as a probe analyzer or a purpose-built qiparatus. The mechanical method is 
particularly suitable if the ID code generator is to be programmed at the time at which the 
transponder is attached to the item which is to be electronically identifiable. 

When the transponder 1 is positioned nearby an RF base station (not shown) of a 
conventional type which is set up so as to be able to detect the signal generated by the 
transponder 1 and an (for example BJZ MHz) RF signal is sent out by the base station the ID 
code is successfully transmitted to the base station. 

Figure 2 shows an identification transponder IDT which can be capacitiveiy coupled to 
a base station BS for reading out the identification code. The identification transponder IDT 
has two contact pads PI and P2 which can be capacitiveiy coupled to corresponding contact 
pads P3 and P4, respectively, of the base station BS. The capacitive coupling enables a 
contact-less coupling between the base station BS and the identification transponder IDT. The 
base station BS comprises an AC voltage generator which is connected to the contact pari P3 
through an inductance L or through a resistance R (not shown). A capacitor C2 is coimected 
between the contact pads P3 and P4. Also cormected to contact pad P3 is a demodulator 
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DEMOD. The identificatian transponder IDT comprises an identification code generator 
IDCG which corresponds to the identification code generator 10 in Fig. I and which can be 
made in the same way as described in relation to Fig. 1. The identification code generator 
EDCG comprises a read-only memory ROM and a modulator MOD which both receive a DC 
working voltage from a positive supply terminal VP and a negative supply terminal VN. A 
smoothing cq>acitor CI is connected between the positive supply terminal VP and the 
negative supply terminal VN. The contact pad PI is connected to the positive siq>ply terminal 
VP through a diode D2 which is poled to conduct current from the contact pad PI to the 
positive supply terminal VP, whereas tiie contact pad P2 is directly connected to the negative 
supply terminal VN. A diode Dl is connected between the contact pad PI and the contact pad 
P2 and conducts current fit>m contact pad P2 to contact pad PI . The modulator MOD drives 
the gate of a load transistor TL which is connected between the positive supply terminal VP 
and the negative supply teraiinal VN. The diodes Dl and D2 arc preferably made from diode- 
coimected MISFETS as described herciiibefbre, in a fashion denoted in Fig. 2 by FET. 

The contact pads P1/P3 and the contact pads P2/P4 form capacitances and enable 
contact-less CE^acitive coupling of the base station BS and the identification transponder IDT. 
The oscillator OSC generates an AC voltage of; for example, 10 to 100 Volts with a fi^uency 
in the range of, for example, 10 to 50 kHz. During read-out of the identification transponder 
IDT the base station BS is coupled to the identification transponder IDT via the c^acitances 
formed by the contact pads P1/P3 and P2/P4, typically 10 to 20 pF. This cs^acity corresponds 
to an area of 1 cm^, a distance of the contact pads of 100 micrometer and paper as a dielectric 
material between the contact pads. During read-out the AC voltage is rectified by tiie diodes 
Dl and D2 and converted to a DC working voltage at the positive and negative supply 
temiiiials VP and VN for siqjplying a woiidng voltage to the identification code generator 
IDCG. Upon receiving the DC working voltage the modulator MOD drives the load transistor 
TL in and out conduction according to a bit pattem stored in the read-only memory ROM. The 
switching of the load transistor TL changes the load impedance at the contact pads P3 and P4 
according to the same bit pattem and this change is detected by the demodulator DEMOD in 
the base station BS and reconverted to a data signal. The bit pattem in the read-only memory 
ROM may be programmed by means of a laser. 

Th e implementation in organic materials and the capacitive coxip ling provide an 
identification transponder with mechanical flexibility and smaU thickness, suitable for 
incorporating in paper or textile. The idmtification transponder can be used as electronic 
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identification tag in bank notes, passports and the like, and in clothes, watches, jewelry and the 
like. 
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CLAIMS: 


1 An identijBcation transponder comprising an identification code generator embodied as 
an integrated circuit predominantly comprising organic materials. . 

2. An identification transponder comprising an identification code generator (10) 
embodied as an integrated circuit predominantly comprising organic matraials wherein said 
integrated circuit is provided on an anti-theft sticker (5) accommodating an LC resonant circuit 
(3. 4). 

3. An identification transponder as claimed in claim 1 , fiirther comprising: an 
identification code generator (IDCG). first (PI) and second (P2) contact pads for capacitively 
coupling the transponder (IDT) to corresponding contact pads (P3, P4) of a base station (BS) 
and for receiving an AC voltage firan the base station (BS), means (Dl, D2, CI) for rectiiying 
the AC voltage and for generating a DC working voltage for the identification code generator 
(IDCG), a load transistor (TL) driven by the identification generator (IDCG) for loading the 
DC working voltage in response to an identification code generated by tiie identification code 
generator (IDCG). 

4. An identification transponder as claimed in claim 3, wherein tiie means for rectifying 
the AC voltage and for generating the DC working voltage comprises: a first diode (Dl) 
connected between the first (PI) and second (P2) contact pads, a second diode (D2) coraiected 
between the first contact pad (PI) and a firet supply tominal (VP) of the DC working voltage, 
and a capacitive element (CI) connected between the first supply terminal (VP) and a second 
supply temiinal (VN) of the DC working voltage. 

5 . An identification transponder as claimed in claim 4, wherein the first and second 
diodes (Dl, D2) arc diode-connected organic field-effect transistors (FET). 
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PHN 16.681 EP-I> 
Ideatifleation transponder 


The preseot invention relates to an identificatioa transponder. The 
inventive identification (ID) fzanspondex labels a product, aztide or otbex sort of item 
prc<vided therewith with a distinct dectitmically encoded identification code. By means 
of the ID code the whereabouts of the item so labelled can be tnckad and monitored in 
5 tiire Mas to impxove the logistics assocUtedthfiicwith or pertinent ai^ 

the price can be associated with that item. An identification transponder is also xefeired 
to AS an electronic identification ta£ or an electronic bar code or the like. 

ITie inventive ID transponder con^nises an identification code generator 
ami an LC resonant circuit. The presence of the LC drcuU allows the transponder to be 

10 iat-arogatedconiacfless and at a distance by means of electromagnetic radiation most 
sdlahly within the radio frequency (RP) range. A base station or scanner or the like 

serds out an Iff signal which is lacked i)p in the u: circuit thus genera 

voltage for tiw ID code generator. If the ID code generator requires a direct voltage 

siqiply one or more diodes are used to rectify the signal ou^iut of the pircuit The 
15 n> code generator peiiodicaUy damps the LC resonance dicuit. The damping 
cfcracteristic is determined by the q>edfic distinct ID code piognun^ 
ID code generator. Hie damping characteristic is detected by the base station in a 

coirventional numner and thus enabling the ID code to be received by the base station. 
Ihe identification (ID) code is encoded as a bit pattern in the 
20 identification code generator. Encoding, which involves setting tiie value of individual 
bits in the bit pattern, may be done at the time the integrated circuit (IQ is 
menufectured or at a later stage in which case the generator is said to be programmable. 
The ID code generator may be of a conventional design. A suitable embodiment is a 
programmable ROM inchiding a dock generator, address counters and selection logic 

25 ca]«dde of addressing each individual ROM ecOl (one ROM cell being one bit in the 
paiiem) one after the oflier. Li operation, the ID code generator generates a serial bit 
stram which is repetitive in accordance with the hit pattern. 

The ID code generator is embodied as an IC predominantly comprising 
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oij^anic materials. In particular, it eompri^s pdyineric naterials. By meaiu of a 
suitable selection of organic and/or (polymeric) materials, a flexible thia-film ID code 
gaiemtor IC and tianqK,««ier can be manufiwmiied using a very 
co.t significanUy lower than a silicon based device, llu^ 

to reused as a disposable electronic ID tag. Such diqK«able ID lags have many useful 

fieds of application such as tagging products sold in retail and tagging mail to 
delivered by postal services. Such a flexible thin-fflm tnuuponder which is stiU 
operative when is it is bent may be suitably provided onto flexible articles or articles 
which are wrapped or packaged using a flexible packaging material. 

In a particular embodiment die ID code genenuorIC is combined with an 
anti-theft sticker of a known type which comprises ah LC resonance circuit 


15 


In the drawings: 

The sole Figure shows a plan view of an embodiment of an RP idendfication 
transponder in accordance with the invention. 


Hie sole Figure shows a plan view of an embodiment of aniJF 
20 ideitificaiion transponder in accordance with the invention indi^ 

sigi 1 1 . The transponder comprises an anti-thefl sticker 5 which is of a known type. It 
CO. sists of a paper or synthetic resinous sheet 2 which is provided with electrically 

conductive windings forming a coil 3 with inductance L and a capacitor 4 having a 
capacitance C. IHc coil 3 and capacitor 4 are comiected so as to form an LC resonant 
25 cmiiit.mtianqK>nderl farther comprises a progiammabk ID code generator 10 
emlK>died as an integrated drcuU which is connected via the lectilying diode 11 to the 
LC dicoit (shown diagxammatically). 

The ID code generator 10 is a programmable 15-bii ROM induding a 
clo(d£ generator, address counters and selection logic capable of addressing each 
30 »di.vidual ROM ceU one after the other at a rate of 30 bits per second. 

lUe ID code generator 10 is embodied as an IC predominanQy comprising 

org:inic materials. The layout of the IC is such that it has an area of 27 mm» and 
includes 326 tbin-film top-gate MISFETS which are connected by means of 300 vertical 
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intiaconnects. Hie IC may be niitable driven at a direct voltase of 10 V. 

n»e MEFETS and hodzoatal interconnects aie manuftetuxed in 
acc oidance with the process outlined in the nan-pwjwhUghed European patent 
abdication ^± application number 97202587.8 (PHN 16.502). An identical piocess is 
5 oallined in the non.piq)ublishedE«rcq»ean patent appli^ 

97:i02589.4 (PHN 16.503). Materials and the thickness of the various layeis aie 
identical to those used in said patent i^pUcations. 

The vertical interconnects (which nay be made by any suitable 
coicventional process such as photolilhognqAy) are manufectuted in accordance with the 
10 method outlined in the non-prqmblished European patent 195^ 
number 97202589.4 (PHN 16.503). 

Tlie bit pattern xeptMcnting the ID code may be prognumned during 
matmfiicture or at any suitable time afterwards, la the present embodiment, the 15-hit 

bit paaern is acconwiodated by 15 vertical inteicomiects areas of d« ijpe 
15 ftfinon-pr^published European patem application wi^ 

(PIIN 16.503) which are or may be programmed using the mechanical method described 
therein. Programming may be executed by manuaUy, in an automated manner using 
cor ventional apparatus such a probe analyzer or a purpose-built appaxsm. The 
medumical method is particularly suitable if the m code generator is to be prog^ 

at Ihe time at which the ttanqwnder is attached to the item which is to be electro^ 
ideitiiiBble. 

When the transponder 1 is poritioned nearby an RF base station (not 
shown) of a convemioaal type which is set up so as to be able to detect the signal 
geterated by the transponder 1 and an (for example 8.2 MH«) KF signal is sent out by 
the base station the ID code is successfully transmitted to the base station. 
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CLAIMS! 


1. An identification tianqwndercomprisiiig an to 
embodied as an integrated dicuit jOTdofflinanfly con^^ 

2. Anidentificatioatnmq»nderconqiiisiaganidentificBti^ 

embodied as an integrated dicuit predominantly compriaing arganic maiedal. whaein 
sail int^rated drcuitis provided on an anti-thefk aticker accommodating an LC 
zesonant dicoiL 
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Identification transponder 


An identification txaniponder coiqniaing an identification code generator 
eabodied as an integzated dicuit predominantly con^dsing organic matenals wherein 
said integrated drcnit is provided on an anti-tfaeft sticker accommodating an LC 
resonant circuiL 
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identification transponder monitoring position of items compris s c sticker 
consisting of a paper of synthetic sheet with a coil and capacitator connected in a 
LC resonant circuit 
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